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Outline: putting the spotlight on external costs 
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What is the Levelized Cost of Electricity?

LCOE
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Levelized Cost of Electricity for PV, Coal and Nuclear

LCOE

Estimated Levelized Cost of New Generation Resources , 2016
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LCOE Breakdown
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LCOE for nuclear
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Nuclear LCOE vs. Subsidies
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Fukushima nuclear disaster:  
Utility insurance can’t cover the cost.
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calculations of external costs
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Coal:  Focus on effects of emissions
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external costs of coal
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external costs of PV: subsidies

0�����0	��

.�����	������������

13 15-9-2011

K����������K	��.��������

3���������

+	���2��

-�������������������	�����



PV: greenhouse gas emissions

����������
�����	�������������	��
����������������������09�
������� 6������2,�.������������
����������	���	������� ��� �

0 500 1000

UCTE

Coal

Gas CC

mc-Si  (1990's)

mc-Si  (2005)

CdTe  (2005)

471

900
400

167
34
21

(g
 C

O
2 

eq
./k

W
h)

14 15-9-2011

� 3���������������4�!���2"��2���2256�3���$�����0��/� 
�0�/$

7
�'��3��0��..�0��2'8���8���!����"�

*��������	���������A

���	���� F�������/� D�	��0.,9G�
��	����/��������	��������
���	���	���

4� ��	���� A�	��"����������� 0 0,5 1

Heat & electricity at PV plant

Al, glass, EVA & PVF

transport

other

63%

24%

2%

10%

%
 E

ne
rg

y 
D

em
an

d 

9#���
�����!
������:�#"'���4���;� � �<��=$�!����"



#�� ���	�
.�	������23/���������������� ��

“Contrary to popular opinion, a world
relying on PV would offer a landscape
almost indistinguishable  from the
landscape we know today.”

PV:  land use
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2 possible ways for PV external costs to accrue
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PV: other possible externalities
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PV: subsidies
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Yes. The sustainability of PV is evident from
quantified external costs. 
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Thank you for your attention.
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